Abstract. Analyses of coral rings grown in the interval 1970-1997 reveal a geographically distinct pattern of interseismic uplift off Sumatra's western coast. At distances less than 1 10 km from the Sumatran trench, coral reefs are submerging as fast as 5 mm/y. At 130 and 180 km distance from the trench, they are emerging at similar rates. We suggest that a locked, or partially locked patch, located above 30 km depth on the upper surface of the subducting oceanic plate, generates this pattern.
Introduction
One concept of the earthquake cycle at subduction zones envisions a sinking slab whose upper surface exhibits dual behaviors. The shallow part of the surface remains locked or partially locked between earthquakes, whereas the deeper part slips more or less continuously. Seismic and interseismic phases of the earthquake cycle ascribe to rapid episodic displacements on the shallow surface and to slow continuous creep on the deeper part, respectively. Abundant seismological and geodetic data document the seismic phase of the cycle, but data relevant to the interseismic stage are sparse. Primarily, the disparate degrees of documentation arise from the different time scales for the two stages. Seismic deformations are sudden and are easy to spot. Interseismic deformations accumulate gradually over decades or centuries, and accurate, stable, and long-lived "tape recorders" of these signals have been difficult to identify.
Along some coastlines at least, one tool that is proving useful in illuminating interseismic deformations is coral microatolls. These coral forms do indeed fill the role of tectonic tape recorders by monitoring variations in relative sea level over decades with an accuracy of about one cm (Zachariasen et al., 1999b) . This paper employs 25-year average rates of uplift extracted from coral microatolls to examine previously invisible interseismic deformations along a transect perpendicular to the Sumatran subduction zone. In overviewing the data in Figure 3 , a geographically distinct pattern of interseismic uplift becomes apparent. At distances less than 120 km from the trench, the reefs are submerging. Between 120 and 220 km distance from the trench, they emerge with rates peaking near km #140. Below, we offer a possible mechanism for this uplift.
Paleogeodesy from Coral Microatolls

Deformation Modeling
Dislocations have had great success in interpreting coseismic deformation fields and in tying together seismic and geodetic observations. It is natural to attempt to extend this success to the interseismic stage as well. In this extension, we view dislocations causing interseismic deformation merely as slow versions of those that create coseismic fields. I,,,,,,,,,I,,,,,,,,,I,,,,,,•  ,,,I,,,,,,,,,I,,,,,,,,,I,,,,,' ,,, '"1'"'""'1'"'"'"1"""" "'1'""""1"""'"1'""'" I,,,,,,,,,I,,,,,,•,1,,•,,,,,   •,,I,,,,,,,,,i,,,,•,,,i,,,,,,,,  ,,,i,,,,,,,,,1•,,,,,,,,i, By acting as tape recorders of relative sea level, corals stock a wealth of information on long and short-term tectonic and climatic processeS. We continue to mine this wealth by densifying and expanding HLS maps, and by improving the tools of interpretation. Guided by initial models, future fieldwork will sample reefs both closer to the trench and further northward. HLS information from these sites should help to constrain Vout and expose the extent of along-strike twodimensionality. Interpretations will concentrate on a finer dissection of temporal and spatial features of uplift. Particular targets are coseismic signals parented during huge subduction zone earthquakes. By patching histories from living and dead corals, we believe that these earthquakes can be detected and characterized back to the early part of the millennium.
